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Objective To determine the impact of sugar-sweetened beverage consumption on 
body composition in urban southern college students. 
 
Design This study was a cross-sectional quantitative survey design evaluating the 
relationships among sugar-sweetened beverage consumption frequency, body mass 
index, and body fat percentage in urban southern college students while controlling for 
age, gender, and ethnicity and analyzed using Pearson correlations. 
 
Subjects Fifty-three subjects between 17 and 25 years of age were included in the 
study and were enrolled at the University of Memphis. 
 
Results This study revealed a significant linear relationship between sugar-sweetened 
soda and body mass index and body fat percentage in Caucasian students. Students were 
also found to consume a majority of sweetened beverages mainly in the form of fruit 
drinks, juice, soda, sweetened tea and sports drinks. No significant results were found 
when controlling for age and gender. 
 
Conclusion It would be beneficial for more long-term and large-scale research to be done 
to evaluate the impact of sweetened beverages on body fat percentage, incidence of 
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Sixty-four percent of Americans between the ages of 20 and 74 are considered 
overweight with a body mass index (BMI) greater than 25; 30% of those 64% are 
considered obese with a BMI over 30 (1). Similar percentages were found for the 
nation’s college students, as results of data collected in the 1995 National College Health 
Risk Behavior Survey indicated that 35% of college students were considered 
overweight or obese (2, 3). The current percentages of overweight and obesity 
prevalence have not always been so high (4). For adults, the prevalence of obesity has 
increased two-fold over the past two decades according to Bassett and Perl in 2004 (4). 
Factors including sedentary workplaces, greater TV, video device, and computer screen 
time, larger portions of food in restaurants and an increase in additional daily calories 
have been linked to the rising rate of obesity among Americans (4, 5). Reasons behind 
the previously mentioned increase in additional calories include consumption of high-fat 
fast foods, convenience food items that are highly processed to increase palatability and 
shelf life, and over-consumption of added dietary sugars – including sugar-sweetened 
beverages (6, 7). 
 
Sugar-sweetened beverage (SSB) consumption has dramatically increased over 
the past 30 years throughout all age groups in the United States with the advent of high 
fructose corn syrup (HFCS) (8, 9). The positive link between SSB consumption and 
overweight and obesity has been hypothesized by the scientific community. This is due to 
the American overweight and obesity epidemic proportionally raising over the same 





ages, races, and education levels (3, 10). High-fructose corn syrup makes up the main source 
of added sugars in the American diet at 40% of the total amount of caloric sweeteners 
consumed (11, 12) and 50% of the 150-300 daily calorie increase that America has seen over 
the past few decades (12). In the current study, added sugars are defined as sugars that are 
not found naturally occurring in a food or beverage. High-fructose corn syrup is not the only 
form of added caloric sweetener used in beverages. Caloric sweeteners including fructose, 
glucose, sucrose, honey, molasses, and syrups are also added to beverages (7). For the 
purposes of the current research, SSBs will include the previously mentioned added 
sweeteners as well as sugars found naturally occurring in fruit juices. Sugars from natural 
fruit juices are included because as stated by Duffy, “the added calories… [from] 
consumption of fruit juice [is] less desirable than consumption of the fruit itself” (9). Soda, 
diet soda, fruit drinks, diet fruit drinks, sweetened tea, diet tea, sports drinks, diet sports 
drinks, energy drinks, diet energy drinks, specialty coffee, black coffee, flavored milk and 
water are additional beverages that were include in this study. 
 
Link between Sugar-Sweetened Beverages and Weight Gain 
 
Each gram of sugar in a sweetened beverage contains four calories. The typical 
American 12 ounce serving of soda contains an average of 180 calories from 40-50 grams 
of sugar (the equivalent of 10 teaspoons of white sugar) (13). For an average person’s 
body, 3500 calories is nearly equivalent to one pound of body fat (13). When 180 calories 
from sugar are consumed in addition to a person’s daily caloric needs every day for a 
year, just one 12 ounce soda can lead to over 15 pounds of weight gain in one year (13). 
This is confirmed by research from Malik, Shulze, and Hu indicating that when calories 






(1). While SSBs are a perpetrator of additional calories, they are not the only cause of 
additional calories from sugar in the American diet; Bray found that SSBs, along with 
desserts and sweets, made up approximately two-thirds of the intake of caloric 
sweeteners in 2004 (7). This is evidenced by a Penn State newspaper article from 2007 
which states that soft drinks are “the most popular choice for students.” It was reported 
that consumption from beverage fountains alone was approximately 252,000 gallons (14). 
This study is looking particularly at the frequency of sugar-sweetened beverage intake 
among college students and the possible weight gain that can result. 
 
Purpose of Research 
 
There is an increasing incidence of overweight students on college campuses across 
the country, as evidenced by research that has revealed that the greatest rise in overweight 
and obesity has occurred between individuals 18-29 years of age with some college 
education (15). There is also evidence of SSB consumption in the 18-29, college-age group 
(14). However, among the research on SSB intake to date, very little has been examined 
with regards to college students, “despite the vulnerabilities of this population to weight 
gain” (16). Previous research used an invalidated survey instrument and lacked 
anthropometric data; design weaknesses that the current study will correct and incorporate 
into the research (16). In a 2006 meta-analysis by Malik et al., 30 relevant studies that 
ranged from cross-sectional, prospective cohort, and experimental between 1966 and 2005 
found that the greatest positive associations were shown between SSBs and obesity in 
prospective cohort studies that boasted follow-ups over a long period of time, as well as in 









current study is not feasible due to time constraints, so a cross-sectional analysis will 



































































The purpose of this chapter is to review the research regarding overweight and 
obesity and examine how the college population is being affected in relation to beverage 
consumption patterns. First, a background of the literature regarding SSBs will be 
reviewed followed by data showing the correlation between SSBs and chronic disease. A 
review of the literature concerning the main issue being examined for the purposes of the 
current study will follow showing the impact of SSBs on weight gain. Finally, the 
literature regarding SSBs and college students in particular will be examined to bring the 
review of literature to a conclusion. 
 
Background of Sugar-Sweetened Beverages 
 
The first major form of added sweeteners used by human ancestors was honey 
followed by crystalline sucrose, which was used initially in northern India in 500 BC 
(17). In the last 40-50 years with the dawn of “chromatographic fructose enrichment 
technology” and industrialization, high-fructose corn syrup (HFCS) has made its way into 
the American diet and has been manufactured in greater quantities than any of the caloric 
sweeteners (17). Initially, HFCS was a 42% fructose-glucose blend called HFCS-42; by 
1977 a new and sweeter 55% fructose-glucose blend known as HFCS-55 was introduced 
(7, 17). HFCS-55 is relatively sweeter than HFCS-42, but they are both attractive to food 
and beverage manufacturers due to their lower cost, increased sweetness, and greater 
solubility than the alternative sucrose (18). Since the 1970s, HFCS per capita 
consumption has risen from 0.2 kg to 28.9 kg in 2000, making honey a common 





With the advent and production of HFCS during the 20
th
 century, consumption of 
SSBs increased drastically (19). According to the USDA Economic Research Service, the 
amount of soft drinks produced in 1942 was approximately the equivalent of 60 12-ounce 
servings per citizen (19). In 1942, soft drinks were formulated with white sugar since the 
birth of HFCS would not take place until the first batch was produced in 1967. This 
production “opened a new frontier” for the beverage industries because 63 years later, the 
number of per capita production of soft drinks increased 10-fold with formulation of HFCS 
(7)(19). Research by Popkin and Neilson shows that between 1977 and 1996, an 83 calorie 
increase per day from caloric sweeteners, predominantly HFCS, occurred across all 
Americans two years of age and older (20). Almost 64% of the increase in calories was due 
to soft drinks, and nearly 16% from fruit drinks (20). The increase equals 80% in caloric 
sweeteners from SSBs alone. Similar research by Duffey and Popkin shows that from 1965-
2002, intake of SSBs doubled in populations over 18 in the United States (9). The percent of 
calories consumed from beverages jumped from 11.8% in 1965 to 21% in 2002 (9). In 1977, 
patterns of consumption consisted largely of milk and coffee, two beverages that were not 
seen in regular patterns of consumption by 2002 
 
(9). By 2002 fruit drinks, alcohol, and soda had the largest increases in consumption (9). 
The authors stated a need to address the steady increase in nutrient-poor, calorie-dense 
beverages in the adult population (9). 
 
Role of Sugar-Sweetened Beverages in Chronic Disease 
 
An increased risk of chronic diseases including obesity, type 2 diabetes mellitus 
(T2DM), coronary heart disease (CHD), osteoporosis and the development of metabolic 






in 2004 that extracted data from the Nurses’ Health Study II showed that nurses 
consuming at least one SSB per day had nearly double the risk for T2DM (24). One SSB 
was defined in the study as “one commonly used unit or portion size” of the beverage 
and did not give a specific measurement (24). The participants that reported consuming 
at least one SSB per day had a relative risk of 1.83 compared to participants that 
consumed less than one per month with a relative risk of 1.00, half of that risk related to 
an increased body weight (24). In 2007, a meta-analysis by Vartanian et al. found that the 
most prominent disease associated with SSB consumption is T2DM (22). Over the course 
of the eight year study, the results were similar to Schulze et al.’s findings. Women that 
consumed one or more SSBs per day had double the risk of developing T2DM than 
participants that consumed one serving per month (22). In 2010, another meta-analysis 
by Malik et al. found that participants with an intake of 1-2 daily servings of SSBs were 
26% more likely to develop T2DM than individuals with an intake of less than one 
serving per month (23). These correlations between SSB consumption and an increased 
risk for T2DM can also be explained by the body’s reaction to the high glycemic load of 
 
SSBs; upon repeated exposure to beverages with high glycemic loads, pancreatic islet 
cells are more susceptible to damage and resistance to insulin can occur (17, 25, 26). 
 
Information obtained from the first Nurses’ Health Study by Fung et al. in 2009 
found that participants consuming at least one SSB per day had more than just an 
increased risk for T2DM. Participants had a 23% greater risk for coronary heart disease 
compared to nurses that had less than one per month (21). The researchers recognized 
that T2DM is an independent risk factor for coronary heart disease. Because of this, they 






mechanism can be explained by the adverse effects of SSBs such as an increase in blood 
pressure and triglycerides, and a decrease in the beneficial cholesterol HDL; all factors 
that increase risk for coronary heart disease (27). The study by Fung et al. also found 
that as consumption of SSBs increased, the likelihood that nurses were smokers, 
physically inactive, and had a higher BMI increased (21). 
 
Sugar-Sweetened Beverages and Weight Gain 
 
Research has shown a relationship between incidence of chronic disease and 
weight gain (28). Research has found that higher consumption of SSBs elicits a higher 
risk of chronic disease; this higher consumption has also been found to correlate with 
weight gain. A recent meta-analysis of 88 studies by Vartanian et al. showed a positive 
relationship between intake of SSBs and body weight in all age groups (22). Ten out of 
12 cross-sectional studies relating SSBs to energy intake showed significantly positive 
correlations, one with mixed results, and one with no significant results (22). The author 
states that the results of the analysis provided clear evidence that soft drinks are 
consumed in excess of an individual’s caloric needs, and that participants did not tend to 
compensate for calories consumed from soft drinks by decreasing caloric intake 
elsewhere in the diet which lead to weight gain (22). As the focal point of Vartanian’s 
meta-analysis shifted to SSB consumption and its impact on BMI instead of body weight, 
of nine cross-sectional studies only two reported positive associations (22). Thus, 
consumption of SSBs was more highly correlated with body weight than BMI (22). 
 
Vartanian et al. addresses the inconsistency in significant data in regard to the 
funding sources of studies involving SSBs and their impact on anthropometric data (22). 






stronger than correlations in cross-sectional studies funded by the beverage industry 
(22). A study funded by food and beverage companies concluded that HFCS and its 
relationship to increases in weight gain are inconclusive (29); the study by Forshee et al. 
stressed other environmental factors that may be causing the weight gain such as 
decreases in tobacco use, physical education classes in schools and food costs, and 
increases in sedentary jobs, sedentary entertainment, more expendable income, and food 
availability (29). According to Vartanian, this inconclusive evidence could be due to the 
method of adjusting energy intake estimates in various studies (22). When one meta-
analysis shows a negative correlation, after re-analyzing and adjusting for differences in 
methodology, the same meta-analysis can potentially show a positive correlation (30). 
 
These inconsistencies are also found in cross-sectional and prospective studies. A 
cross-sectional study by Liebman et al. in 2003 revealed that participants of all ages with a 
higher BMI were significantly more likely to drink SSBs, as well as order larger portions at 
restaurants and eat while watching television (31). The study uncovered that the SSBs most 
associated with a higher weight were sodas (31). A significantly higher probability of 
overweight and obesity was found in women and men that consumed >1 soda per week (70% 
and 77%, respectively) compared to those that consumed <1 soda per week (47% and 58%, 
respectively) (31). There were also significant results in a prospective study by Schulze et al. 
in 2004 revealing that women who increased consumption of SSBs and maintained the 
increased intake gained an average of 8 kg (17.6 lbs) compared to 2.8 kg (6.2 lbs) in those 
who decreased intake (24). Not all studies are quite as significant. In another cross-sectional 
study by French et al. from 1994, women that consumed at least one soda per week were 






not consume sodas. Men that consumed at least one soda per week were 0.15 kg heavier 
than their counterparts that did not consume sodas (32). The difference in weight 
between the two groups was not significant enough to enable the researchers to state a 
definitive conclusion that SSBs were the cause. Conflicting results exist regarding the 
actual impact SSBs are having on weight gain due to environmental factors, the multiple 
methods of adjusting the results of meta-analyses, and possible bias from beverage 
industry funding which raises a need for more consistent, unbiased research to be 
conducted in this area of interest (22, 29, 30). 
 
Regardless of the inconsistencies in research results relating SSB consumption to 
weight gain, the 2005 Dietary Guidelines for Americans (DGA) report addresses the 
issue. The DGA report states that foods and beverages that decrease intake of added 
sugars such as water and other non-caloric beverages should be consumed as a means of 
reducing obesity and maintaining current weight (1). The DGA report also describes the 
calorie-dense, nutrient-poor nature of SSBs and their ability to decrease the amount of 
vital nutrients needed in the diet when they are consumed in excess and consequently 
replace calories from foods and beverages with needed amino acids, fats, vitamins, 
minerals and fiber (33). In a 2002 study by Raben et al., consumption of SSBs was 
compared to beverages with non-caloric sweeteners in obese participants (34). After 10 
weeks, those who consumed the calorically sweetened version gained an average of 1.6 
kg, and those given the alternative were actually able to lose 1 kg and lower their blood 
pressure (34). The group consuming caloric sweeteners saw an increase in systolic and 
diastolic blood pressure readings of 3.8 and 4.1 mm Hg, respectively, and decreases in 






SSBs with calorie-free beverages, as recommended by the DGA report, can have 
a weight loss effect as well as a positive impact on blood pressure. 
 
Because weight gain is caused by calories in excess of the body’s daily needs, 
SSBs can fit into a healthy lifestyle without the threat of weight gain if they are part of a 
person’s necessary daily calories (33, 35). Research conducted by De Castro et al. 
showed, however, that most SSB consumers have intakes above their daily caloric energy 
requirements. In De Castro et al.’s study, calories from beverages added to total intake 
instead of displacing other calories (36). In another study by Flood et al., adults were 
given test lunches that were identical, and beverages with varying calorie content and 
amount (37). The results showed greater energy intake when the SSB were served (37). 
The study concluded that an effective strategy for decreasing energy intake would be to 
replace SSBs with non-caloric beverages, supporting the DGA report’s suggestion to 
replace SSBs with lower-calorie options (37). 
 
Sugar-Sweetened Beverages and the College Student 
 
College students have been found to be frequent consumers of SSBs. A 2006 
study by West et al. examining SSB consumption patterns in 265 undergraduate students 
in an urban southern university found that a significant percentage of college students 
consumed SSBs on a regular basis (16). Of the 265 undergraduate participants, 95% 
reported intake of SSBs in the previous month and 65% reported daily intake (16). On 
average, calories from SSBs were 543 calories per day, the equivalent of four to five 
servings per day of SSBs (16). Considering that the average energy needs of the general 
population are 2000 calories, college students in this population sampled are consuming 






differences in consumption patterns when comparing those of various races and ethnic 
groups on college campuses (16). Minority students at the University of Arkansas, 
defined in the study as any non-white individual, showed a higher incidence of weight 
gain in general and consumed a greater quantity of SSBs than Caucasians students (16). 
Minority participants also tended to have a much greater intake of calories from added 
sugars (796 ± 941) than whites (397 ± 396) particularly in the form of fruit juices as 
opposed to soft drinks, the primary beverage for Caucasian participants in the study (16). 
In addition to minorities, men as well as both male and female students between the ages 





The purpose of this study is to determine to what extent consumption of SSBs 
impacts BMI in students at a public south-central university. The hypothesis states that 
high SSB consumption will correlate positively with an increased BMI and body fat 
percentage. If the current study supports the hypothesis, the results could be made 
available as an educational tool for students to recognize the potential impact that 






























This study was a cross-sectional quantitative survey design evaluating the 
relationships among SSB consumption frequency, BMI, and body fat percentage in urban 




A total of 53 male and female students between the ages of 17 and 25 in the 
University Center of the University of Memphis in Memphis, Tennessee, volunteered to 
participate. Volunteers were not aware of the purpose of the study upon completing the 






Demographic information was included in the survey and consisted of age, 
gender, race and class standing. Race will be defined in terms of African-American, 
Caucasian, American Indian, Alaska Native, Asian/Pacific Islander, or Hispanic. Class 





A 19-item survey was used and can be found in Appendix B. The survey was 
designed by the primary researcher and was tested for expert validity by 11 dietetic interns 
at the university where research was conducted. Colleagues completed the survey and 




Reported SSB consumption was collected in terms of never consumed ≤1/month, 1- 
 
4/month, 2-6/week, 1-3/day, and ≥4/day. Information was collected on the following 
beverage types: soda, diet soda, fruit drinks, diet fruit drinks, juice, sweetened tea, diet 
tea, sports drinks, water, energy drinks, diet energy drinks, specialty coffee, black 
coffee, flavored milk, and diet sports drinks. The term “diet” refers to sugar-free and one 
drink for purposes of this study consists of 12 fluid ounces; this information was 





Anthropometric assessments that were collected included weight in kilograms, 
height in centimeters, and body fat percentage. Weight of participants was measured to 
the nearest 100 kg using a calibrated digital scale. Participants were asked to remove 
shoes, bags, and coats or jackets prior to weighing. A tape measure was mounted to the 
wall to measure height in centimeters. Participants were asked to stand facing away 
from the tape measure with heels touching the wall and their eyes facing directly 
forward. The Omron HBF – 306C hand-held bioelectrical impedance analysis device 
manufactured in Japan was used to measure body fat percentage and to automatically 
calculate BMI. The primary researcher will program the device with the appropriate 
anthropometric and demographic data before allowing the participant to be measured. 
The student will use the device in the standing position with their arms perpendicular to 












Institutional Review Board approval was obtained in April 2011 from 
the University of Memphis. 
 
The researcher set up a table in a common university area with the calibrated 
digital scale, tape measure, and bioelectrical impedance analysis device. Participants 
were not informed of the purpose of the research upon completing the survey and 
measurements. Paper surveys were distributed to each participant to be completed before 
measurements were taken. Once the survey was completed and checked for accuracy and 
completeness by the researcher, the participant had their measurements taken and the 
results were documented by the researcher. All measurements were taken by the primary 
researcher to ensure accuracy and consistency of data collection. A form for students to 
keep a record of their weight, BMI and body composition was available. Informational 
posters were set up on the table to explain BMI and body fat percentage classification so 




Survey results were analyzed using IBM SPSS Statistics 19 software. Descriptive 
analyses were used to assess frequencies, percentages, means, and standard deviations of the 
study variables. Pearson product-moment R correlations were conducted to evaluate the 
relationships between SSB consumption and anthropometric measurements. A probability of 

















According to the National Center for Education Statistics from Fall 2010, the 
University of Memphis was comprised of 50.1% Caucasian, 40.3% African American 
and 2.7% Asian students (39). Table 1 in the appendix shows that of the 53 total 
participants in this study, 41.5% were Caucasian, 50.9% were African American, and 
7.5% were Asian. The study was comprised of 56.6% male and 43.4% female 
participants, and a majority of the students were seniors (35.8%). Average body fat 
percentage and BMI for all participants were 19.92 kg/m
2
 (±8.08) and 25.17 kg/m
2
 
(±5.28), respectively. Although not statistically significant, the average amount of SSBs 
consumed were greater than the average amount of calorie-free beverages consumed at 
2.67 (±0.68), indicating an average intake of approximately 1-4 SSBs per month. 
Average unsweetened beverage consumption was 1.98 (±0.60) indicating an average 
intake of ≤1 per month. When evaluating the results in Table 1, the trend toward greater 
SSB consumption is clear. Regardless, water was on average the most frequently 
consumed beverage. 
 
Table 2 showing bivariate correlations for all participants revealed no significant 
results. Results were then re-analyzed controlling for gender and age, and no significant 
results were found. When finally analyzed controlling for ethnicity, specifically African 
American and Caucasian participants, significant results were found. 
 
The first significant correlation found was that for Caucasian (n = 22) 
participants, body fat percentage and soda was significant (r=.498, p = .018) as well 






moderate relationship between both body fat and BMI, and the amount of soda that 
Caucasians drink. The second correlation was that for African Americans (n=27) 
participants, BMI and black unsweetened coffee consumption were significant (r = .617, 
p = .001) indicating that a significant positive moderately strong relationship was found 
between BMI and the amount of black unsweetened coffee that African Americans 
drink as seen in Table 4. Because the Asian population made up 7.5% of the total 
participants, bivariate correlations were not included in the results as there were not a 
significant number of individuals in the group. 
 
A few expected correlations came out of the data that highlights the validity of 
the information obtained in this study. Weight showed a positive correlation with age 
(r=2.89, p=.036), indicating that the “Freshman 15” continue to add up after just that 
initial year. Also, the higher the class standing, the more black coffee students consume 
(r=.320, p=.019). Finally, females showed a statistically significant higher body fat 


































Previous research has found similar results in regards to beverage consumption, 
specifically in relation to Caucasian Americans and an increased consumption of soft 
drinks. A research article was published by Storey et al. in 2006 that assessed beverage 
consumption patterns from data in the National Health and Nutrition Examination 
Survey 1999-2002. What the research found was that beverage consumption patterns 
varied widely across gender, race and age. African American participants generally 
consumed more fruit flavored beverages whereas Caucasian participants trended more 
toward sweetened soft drinks and tea. Higher soft drink consumption in Caucasian 
participants was significant in ages ranging from 6-39 years for males and 6-19 years for 
females. Specifically, it was found that white young adult males and females enjoyed on 
average 1.8 12-oz cans and 1.2 12-oz cans per day, respectively (40). The current 
research was consistent with previous literature on the subject of beverage consumption 
patterns in Caucasian participants in relation to soft drinks. 
 
What Storey et al.’s research did not address is how the increased consumption of 
sodas in Caucasian Americans impacts body composition. The current study found a 
significant positive moderate relationship between both body fat and BMI and soda 
consumption in Caucasian students at this university. This indicates that as consumption 
of sugar-sweetened sodas increases, the amount of body fat and weight-for-height, or 
BMI, increases. If a higher body fat percentage and BMI has been found to correlate 
with chronic disease, than this study has revealed that in this population, an increase in 






cardiovascular disease. Going further, if an increasing prevalence of chronic disease in 
the college population increases health care costs, than this same over-consumption of 
sodas impacts not only the students’ health, but our economy as well. Because the 
participant number in this study was relatively small, definitive conclusions cannot be 
made due to the numerous outside factors also effecting student’s body composition such 
as exercise, access to healthy foods, hormonal anomalies, etc. What these results can do 
is enable universities to recognize the impact that such a simple and seemingly harmless 
act as heavily marketing soft drinks in a cafeteria and offering deals to students on soft 
drinks can have not only on their students’ health, but the overall economy of the city 
and nation they are serving. 
 
Previous research has also been conducted that found similar results in regards to 
water consumption in the college age demographic. A PhD candidate’s dissertation from 
Indiana University investigated non-alcoholic beverage consumption in over 4000 
undergraduate students that were, in contrast to this study, 61.5% female and 89.1% 
Caucasian (41). Regardless of the demographic differences, water was still the most 
predominantly consumed beverage followed by sodas, fruit drinks (defined by <10% 
fruit juice), 100% fruit juice, and sports drinks in that order (41). Students are taking 
advantage of the natural and most widely accessible form of hydration. 
 
To accommodate students’ consumption of water and to help reduce waste generated 
from plastic water bottles, some universities are implementing hydration stations. These are 
water fountains made particularly for re-filling water bottles. Some campuses are even 
making movements to ban bottled water sales (42). Elkay was the first brand to begin selling 




colleges have installed the stations (42). Brita has joined the movement and are 
producing hydration stations. This movement toward changing the environment to 
increase availability, affordability, and accessibility of water is what was intended by 
the results of this study. 
 
Another interesting result of Moore’s dissertation was that nearly half of the 
participants were overweight (24.8%) or obese (21.3%). These results were similar to the 
present study’s results of overweight and obesity prevalence. Prevalence of overweight was 
22.6% and obesity was 18.9%; a total of 41.5% of participants in the study were overweight 
(BMI 24.9-29.9) or obese (BMI 30-34.9). This is lower than the national average at 68% 
total prevalence of overweight and obese in the United States according to the CDC 
(43).The average body fat percentage of 20 from this study is considered good for women 
and fair for men, whereas the average BMI of 25 from this study is considered borderline 
overweight (18.5-24.9=normal weight; 25-29.9=overweight) (44). This highlights a possible 
discrepancy between BMI and body fat percentage as their averages are inconsistent. 
Vartanian et al.’s 2007 study that was previously discussed found similar discrepancies 
between body weight and BMI. In Vartanian et al.’s study, 
SSB consumption had a significant correlation with weight gain, but not with BMI  (22). 
 
Limitations of Study 
 
There were limitations to the present study. First, 0.5 pounds was subtracted from 
the weights for participants that chose to keep shoes on at the time of weighing. Because 
shoes are not always 0.5 pounds, this could have had an impact on the weight results which 
could have also affected the BMI results. Unless every participant’s weight had been 






accurate. Second, dietetic interns from the University of Memphis validated the 
survey. There were 10 total validated surveys the validation process was performed to 
ensure clarification of the survey questions. Third, the number of participants obtained 




It would be beneficial for more large-scale research to be conducted to evaluate 
the true impact of sweetened beverage consumption on body composition. In order to 
strengthen the current study, a greater number of participants could be measured and 
added to the results by future graduate students to increase the percentage of students 
represented. With more participants, the probability of obtaining more significant results 
will be increased. Future researchers could use the results that are obtained from adding 
participants and present the findings to the university to elicit environmental changes 
that could increase consumption of unsweetened beverages and decrease the prevalence 




In this study, college students in the south were found to consume a majority of 
sweetened beverages mainly in the form of fruit drinks, juice, soda, sweetened tea and 
sports drinks as seen in Table 1. Similar results have been found in various other research 
studies, and it would benefit these students greatly in the long run to be informed of the 
potential risks associated with greater SSB intake in order to prevent the well-known 
consequences of increased intake of simple sugars such as T2DM and weight gain. Some 
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Listing of Sweetened & Unsweetened Beverages Included  
Soda 
































































1.  Age:    17  18  19  20  21  22  23  24  25 
2. Race:   African-American  Caucasian  American Indian  Alaska  
    Asian   Hispanic   Other:    
3. Gender:   Male   Female 
4.  Class:   Freshman   Sophomore  Junior  Senior  
    Graduate  Doctoral 
 
Check the box according to how often you consume the particular beverage 
Soda   Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Diet soda   Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Fruit drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Diet fruit drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Juice   Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Sweetened tea  Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Diet tea   Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Sports drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Diet sports drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Energy drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Diet energy drinks  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Specialty coffee  Never  1/month  1-4/month  2-6/week  1-3/day   4/day 
Black coffee  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Flavored milk  Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
Water   Never  1/month  1-4/month  2-6/week  1-3/day   4/day  
 
For Researcher Only: 
Weight   kg  lb   Height   cm  in 



















Appendix C   
Tables   
Table 1. Participant Information (n=53)  
   
Variable Mean Standard 
  Deviation 
Continuous   




Average Sweetened Beverages 2.67 0.68 
Flavored Milk 1.87 1.42 
Fruit Drinks (non-juice) 3.25 1.53 
100% Juice 3.98 1.34 
Regular Soda 3.06 1.34 
Sweetened Coffee 1.58 1.12 
Sports Drinks 3.00 1.49 
Sweetened Tea 3.06 1.54 
Energy Drink 1.58 1.08 
Average Unsweetened Beverages 1.98 0.60 
Water 5.11 1.31 
Black Coffee 1.60 1.15 
Diet Energy Drinks 1.09 0.41 
Diet Fruit Drinks 1.42 1.08 
Diet Soda 1.68 1.05 
Diet Sports Drink 1.26 0.88 
Unsweetened Tea 1.66 1.48 
Categorical [n (%)] Number Percent 
Race   
Caucasian 22 41.5% 
African American 27 50.9% 
Asian 4 ` 
Gender   
Male 30 56.6% 
Female 23 43.4% 
Class Standing   
Freshman 12 22.6% 
Sophomore 5 9.4% 
Junior 12 22.6% 
Senior 19 35.8% 








Table 2. Bivariate Correlations (n = 53)  
   
 Body Fat % [r (p- BMI [r (p-value)] 
 value)]  
Average Sweetened Beverages -.073 (.602) -.012 (.933) 
Sweetened Energy Drink -.005 (.974) .128 (.363) 
Flavored Milk -.235 (.090) -.235 (.091) 
Fruit Drinks (non-juice) .198 (.154) .056 (.689) 
100% Juice -.200 (.151) -.182 (.191) 
Regular Soda .140 (.316) .167 (.233) 
Sweetened Coffee .022 (.877) -.215 (.121) 
Sports Drinks -.145 (.301) .187 (.179) 
Sweetened Tea -.059 (.675) .027 (.849) 
Average Unsweetened .033 (.814) .164 (.241) 
Beverages   
Water .025 (.859) -.051 (.717) 
Black Coffee (unsweetened) .212 (.127) .234 (.091) 
Diet Energy Drink .112 (.426) .099 (.479) 
Diet Fruit Drinks .068 (.630) .113 (.422) 
Diet Soda -.050 (.722) .097 (.491) 
Diet Sports Drink -.061 (.668) .084 (.552) 




































Table 3. Bivariate Correlations for Caucasian Participants (n = 22) 
 
 Body Fat % [r (p- BMI [r (p-value)] 
 value)]  
Average Sweetened Beverages .237 (.289) .127 (.573) 
Sweetened Energy Drink .107 (.637) .147 (.514) 
Flavored Milk -.358 (.102) -.321 (.146) 
Fruit Drinks (non-juice) .366 (.093) .273 (.218) 
100% Juice -.148 (.512) -.298 (.178) 
Regular Soda .498 (.018)** .447 (.037)** 
Sweetened Coffee .034 (.881) -.215 (.337) 
Sports Drinks .212 (.343) .334 (.129) 
Sweetened Tea .161 (.473) .123 (.586) 
Average Unsweetened .083 (.712) .143 (.525) 
Beverages   
Water .014 (.952) -.096 (.672) 
Black Coffee (unsweetened) .034 (.880) -.160 (.476) 
Diet Energy Drink .199 (.375) .318 (.150) 
Diet Fruit Drinks .224 (.317) .274 (.217) 
Diet Soda .025 (.911) .095 (.674) 
Diet Sports Drink .169 (.451) .306 (.166) 







































Table 4. Bivariate Correlations for African American Participants (n = 27) 
 
 Body Fat % [r (p- BMI [r (p-value)] 
 value)]  
Average Sweetened -.269 (.174) -.013 (.948) 
Beverages   
Sweetened Energy Drink -.009 (.964) .165 (.410) 
Flavored Milk -.310 (.116) -.235 (.238) 
Fruit Drinks (non-juice) .063 (.755) -.101 (.615) 
100% Juice -.157 (.434) .146 (.468) 
Regular Soda -.274 (.167) -.181 (.367) 
Sweetened Coffee -.056 (.783) -.117 (.562) 
Sports Drinks -.359 (.066) .059 (.770) 
Sweetened Tea -.204 (.308) .075 (.709) 
Average Unsweetened -.109 (.588) .064 (.750) 
Beverages   
Water .007 (.971) -.085 (.672) 
Black Coffee (unsweetened) .314 (.111) .617 (.001)** 
Diet Energy Drink .049 (.808) -.107 (.596) 
Diet Fruit Drinks -.205 (.304) -.064 (.751) 
Diet Soda -.225 (.260) -.071 (.724) 
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